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Introduction
The preimplantation stages of rabbit embryonic development have been characterized by age post-coitum (Gregory, 1930) , diameter (Alliston and Pardee, 1973) number of cells (Daniel, 1964) and DNA content (Lawitts et al, 1991) . The intrazonal diameter of rabbit preimplantation embryos remains constant (approximately 125 pm) up to the third day of development (Daniel, 1964; Alliston and Pardee, 1973; Jung and Fischer, 1988) ; after this time, the diameter increases rapidly owing to blastocyst formation and expansion. The number of cells present has been determined directly for embryos up to day 5 post-coitum, and estimates made for later stages by calculating the number of cells needed to compose the surface (Daniel, 1964) . At 7 days post-coitum, at about the time of implantation (Böving, 1959; Larsen, 1961) , embryos have been estimated to contain approximately 255 000 cells (Daniel, 1964) and have reached a diameter of 6 mm (Alliston and Pardee, 1973) . In another study, an estimate of number of cells at day 6.5 postcoitum (219 000), based on DNA, was obtained (Lawitts et al, 1991) . Blastocysts at 7 days post-coitum were reported to have a protein content, evaluated from total nitrogen, of 500 pg (Lutwak-Mann, 1971) . Rabbit blastocysts at days 5 and 6 postcoitum were reported to have a protein content of 1.31 and 6.23 pg, respectively, as determined by the Lowry protein assay (Brinster, 1971) . In another study, the average weight of blastocysts at days 6 and 7 post-coitum was reported to be 15 and 66 mg, respectively (Hafez and Sugawara, 1968) . To our knowledge, no systematic study of the protein content of rabbit embryos throughout preimplantation development has been performed. However, absolute amounts of protein through successive stages of development have been determined for embryos of mouse (Brinster, 1967; Schiffner and Spielmann, 1976) , rat (Schiffner and Spielmann, 1976) and pig (Wright et al, 1981 (Wright et al, , 1983 ).
The extracellular coverings of the rabbit blastocyst are structurally more complex than the zona pellucida which surrounds all mammalian eggs. During the first 3 days postcoitum, rabbit embryos acquire a mucoprotein layer (mucin coat) on the outside of the zona pellucida, which is derived from tubai secretions (Böving, 1957; Denker and Gerdes, 1979) .
Starting at the early blastocyst stage (from 84 h post-coitum), erosion of the zona pellucida occurs and the zona is completely eroded at 108 h post-coitum (Denker and Gerdes, 1979; Fischer et al, 1991) . Erosion of the zona pellucida appears to require uterine components (Fischer et al, 1991) . From the fourth day post-coitum, a new layer, called the neozona, is deposited and this increases in size until implantation (Denker and Gerdes, 1979) ; the trophoblast may be involved in the deposition of the neozona (Leiser and Denker, 1988 ). An additional layer, the gloiolemma, which is derived from uterine secretions, is deposited on the outer surface of the mucin layer after day 6 post-coitum (Böving, 1957; Denker and Gerdes, 1979 (Steel and Torrie, 1980 (Fig. 1) . There was even some over¬ lap in the diameter of blastocysts recovered at successive 24-h intervals (Fig. 1) . The relationship between protein content embryos and the surface area of the embryo from which they were derived (Fig. 3) . (Table 3) . A linear relationship also existed between the protein content of the blastocyst coverings and the surface area of the intact blastocysts from which they were derived (Fig. 4) (Fig. 4, insert) .
Discussion
There is marked variation from one species to another in size of eggs, rate of cleavage, duration of the preimplantation period and duration of the gestational period. Implantation begins on day 7 post-coitum in rabbits (Böving, 1959) , day 10 after oestrus in pigs (Hansel and McEntee, 1977) and between 96 and 108 h and between 120 and 132 h from the midpoint of the dark period, in mice and rats, respectively (Schiffner and Spielmann, 1976) . The number of cells present in embryos at implantation varies from a mean of 86 in mice, 46 in rats (Schiffner and Spielmann, 1976) to about 255 000 in rabbits (Daniel, 1964 (Karp et al, 1974) . This increase in the rate of protein synthesis at day 3 could be directly related to the observed rise in synthesis of new ribosomes at this stage (Schultz and Tucker, 1977) .
One study has shown that between days 5 and 7 post-coitum the DNA content of rabbit embryos rises 100-fold (LutwakMann, 1971 ), but a more recent study has shown only a 25-fold increase in DNA content during the same period (Lawitts et al, 1991 Surface area was determined as given in Fig. 2 (Wright et al, 1983) , although the length of the pig conceptus, between days 9 and 18, has been positively correlated with protein content (Anderson, 1978 
